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Artificial Intelligence in Retailing
İbrahim Kırçova, Munise Hayrun Sağlam, and Şirin Gizem Köse
Faculty of Economics and Administrative Sciences
Yıldız Technical University, Turkey

Abstract
Advances in Artificial Intelligence and Machine Learning technologies have brought a completely
new level of data processing that provides deeper business insights. Purchasing advice, dynamic
pricing, personal content and advice have become widely used in the retail industry thanks to
artificial intelligence. Almost real-time results can be achieved by expanding the scope of data
obtained from existing customers and algorithms that mimic human-like behavior. In addition,
interactions with machines are more widely accepted than before, allowing consumers to accept
innovations faster and thus increase brand loyalty. On the other hand, the success of artificial
intelligence, which will change the future of humanity and retailers to a great extent, will depend
on the quality of the data that interconnected devices will learn, the integration of the applications
into the business processes, the correct transfer of the results to the responsible people and the use
of them in harmony with the corporate goals. Retailers and customers will accept the use of
artificial intelligence if they realize and experience a specific benefit for them. This article aims to
provide a framework for how artificial intelligence applications are used in retail.
Keywords: marketing technology, machine learning, digitalization, augmented reality
Recommended Citation: Kircova, I., Saglam, M. H., & Kose, S. G. (2021). Artificial intelligence
in retailing. In C. Cobanoglu, & V. Della Corte (Eds.), Advances in global services and retail
management (pp. 1–14). USF M3 Publishing. https://www.doi.org/10.5038/9781955833035
Introduction
Artificial intelligence is a science that is a combination of many technologies and is currently used
in many industries. This branch of science, which will continue to change our daily life, is defined
as the fourth industrial revolution. We are faced with an innovative understanding of marketing
that understands the psychology of the consumer, guesses about his behavior and directs him to
the product he seeks, in short, that fully understands the consumer. Leading retailers such as
Amazon and Alibaba are now able to provide personal advice to their customers by using
algorithms operated with artificial intelligence in order to learn the needs and preferences of their
customers and to serve them better based on this data. Moreover, this understanding will make life
more and more easier by providing consumers with more automatic ways before and after the
purchasing process.
This technology, which has been in our lives since the 1960s, has served consumers in different
forms over the years. We've seen AI being incorporated into clocks, smart home systems, voice
assistants, messaging platforms, and a variety of other platforms. Today, there are different
artificial intelligence tools that support marketing activities in the retail sector.
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Companies are aware that they must be competitive, otherwise competitors will learn innovative
solutions by acting ahead of what happened. Artificial intelligence is a technology at the very
beginning of its development that can meet the needs of different types of retailers in different
business areas; but it is progressing rapidly. The important thing here is that businesses should be
proactive and determine their vision of this technology correctly. Although there are uncertainties
in all sectors at the moment, it is obvious that companies that look at artificial intelligence from
the positive side, are agile and constantly learning to improve it will increase their investment
profitability.
Retailers can now access data that can assist them identify who their customers are, where they
shop, what they search and purchase, and how they will interact with retailers (Oh & Polidan,
2018, p.32). In this highly competitive environment, retailers must achieve accurate AI integration
by getting faster and better information from the data customers leave online and offline in order
to differentiate themselves from their competitors and continue to survive. As there is an increase
in daily and repetitive jobs over the decades, more artificial intelligence solutions will be used.
Artificial intelligence technology will evolve rapidly to support people's knowledge in making
more complex decisions.
Literature Review
Retailing is the sale of goods and services to the end consumer little by little through a business.
The reason retail is at the center of the economy as a function: it combines the diverse needs of
consumers with the special offers of manufacturers (Reinartz & Imschloss, 2019). As part of the
value chain, retailing encompasses all the stakeholders and processes required to deliver an end
product or service to the end customer. Direct communication with the end customer, ensuring
product diversity, and the physical flow of commercial goods are among the main functions of
retailing. These functions ensure the continuity of the data flow in the correct determination of
what consumers want or needs for goods and services. We are entering a new era in retailing,
where digital and analog retail are no longer separated by the idea of contact points, but work
together harmoniously in a ubiquitous capacity (Koumbis, 2021). While the benefits of physical
retailing to the value chain continue, new digital technologies have transformed marketplaces into
a multi-channel structure by excluding physical merchandising, disrupting the traditional retail
business model, which significantly changed the customer buying journey (Oosthuizen et al., 2020,
p. 2). Retailers are now trying to offer their customers a total shopping experience both online and
offline, and they also use personal social currency to help market and drive their brands and
products (Koumbis, 2021). Digital technologies are transforming the way we process information,
learn, make decisions and interact with each other, and no industry is immune from the resulting
turbulence (Day & Schoemaker, 2019).
The rise of online and multichannel retail has increased the expectations of the average consumer
(Oh & Polidan, 2018). Because now we have the ability to store and process large amounts of data;
innovations in cloud computing allow companies to cheaply stock high volumes of data and use
distributed computing to examine big data in near real time (Bernard & Ward, 2019). Along with
the fact that technological developments reduce the cost of accessing and storing data, there has
been an increase in the amount and variety of data. These changes have leaded retailers to datadriven strategies with real-time application to stay informed in a dynamic market (Oh & Polidan,
2018). Understanding customers better and discovering similarities in customers' behavioral
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patterns will allow for more complex relationships that will increase the lifetime value of the
customer. For this reason, in this sector, quality, product type, price, the place of sale and the way
of displaying the product, being reliable and marketing all these variables are of great importance.
Companies that can survive in this highly competitive market will be companies that are successful
in dedicating the benefits of new technologies such as artificial intelligence to their business
processes to reduce costs and improve customer experience.
Artificial intelligence applications have enabled the retail industry to regain strength in the face of
fast-growing e-commerce applications. Data and algorithms are the key to changing business
models for retailers to make accurate predictions for the future and to be prepared for the
opportunities and challenges that may arise. In particular, the fact that companies in the top third
of their industries are on average 5% more productive than their competitors and earn 6% more
profit, demonstrating the importance of data-based decision making (McAfee & Brynjolfsson,
2012). At this point, since artificial intelligence technology is fed with data, it has caused the
activities of consumers in their daily lives and retail transactions to be intertwined. Consumers
distribute free data to retailers, with or without realizing it during the day. This data is collected
when consumers purchase a product, browse online about that product, or talk on social media,
and helps the retailer provide the customer with the service they want.
Marketing, in its simplest form, is to offer value to customers and get value from them by trying
to influence demand so that the company can achieve its goals. Since the increase in demand in
retailing means success and reaching goals, it is a necessity to do marketing correctly. The rapid
advancement of technology makes it possible to get closer to consumers to offer more value. At
this point, retailers need to take this developing technology seriously, investing in artificial
intelligence solutions and rapidly adopt and implement it. In line with the unique mission and goals
of each organization, artificial intelligence solutions should be used to find a solution to a welldefined problem.
Artificial intelligence systems learn by training on large data sets, so retailing provides an efficient
environment for the use and growth of artificial intelligence (Shankar, 2018, p 6). With the rapid
advancement of digitalization, retailers can access more data. Retailers are rapidly turning to
different artificial intelligence applications in order to extract clean and accurate information from
this evolving data. Here, the challenge for retailers is whether they have the data that can provide
the right artificial intelligence integration. Because before retailers start developing digital
marketing strategies, they must have a clear understanding of their present digital footprints
(Perrey & Spillecke, 2011, p.274). At this point, there is usually no single correct answer to the
question of which strategy will provide the best artificial intelligence solution or a set of artificial
intelligence tools, because AI technology basically involves a trade-off: more speed, less accuracy;
more autonomy, less control; more data, less privacy (Agrawal, Gans, & Goldfarb, 2018, p.7).
Artificial intelligence technology gives the user the feeling that there is someone who is next to
him and gives him advice without being too intrusive to have a perfect experience in the retail
process. One of the important points here is to give the consumer the confidence that they can
contact a person if necessary, whenever they need them. As artificial intelligence applications
become more complex in the following years, discussions on ethical issues will become more
talked about.
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Currently, the widely used electronic retailing business model is generally based on the customers
purchasing the product of their choice and then the retailer delivering the product to the customer
(Davenport et al., 2019, p.25). With artificial intelligence, digital retailers can predict highly
accurately what customers will want to buy based on their past shopping experiences. With this
assumption, they can move closer to the customer and move to a shipping-after-shopping business
model. Therefore, retailers will be able to determine customers' preferences with artificial
intelligence and prepare to ship products to customers without an order yet, and offer customers
the alternative to quickly return products they do not need (Agrawal et al., 2018). This will make
supply chains more efficient and help to control inventory management and logistics. This change
will significantly transform marketing strategies and create new business models. Customer
behavior will also alter accordingly.
A Framework for Understanding How Artificial Intelligence Works
Artificial intelligence refers to a technology that tries to imitate human intelligence, encompassing
a wide range of abilities such as voice and image recognition, machine learning techniques, and
semantic search. Kaplan and Haenlein use Artificial Intelligence systems Analytical (Analytical
AI), cognitive intelligence and learning from past experience to apprise future choices; humaninduced artificial intelligence (Human-Inspired AI) can recognize emotions at the same level as
people and in the next area while making a decision; they divided them into three groups as
humanized (Humanized AI), i.e. artificial intelligence, which shows the development of all kinds
of cognitive, emotional and social intelligence competencies (not yet available)(Kaplan &
Haenlein, 2019, pp.18-19). Considering this grouping, we can deduce that machines can have a
number of competencies that include humanoid features and activities to make them intelligent,
and that machines can exhibit similar and equivalent features to those of humans. Computer
programs designed to do these kinds of jobs that require human intelligence mean that companies
can find novel methods to interact with their customers, offer them smarter products and services,
automate processes, and raises success (Bernard & Ward, 2019, s. 1).
In order to understand and talk about artificial intelligence, it is necessary to have knowledge about
big data and analysis methods. It is not possible to talk about intelligence without understanding
the Internet of Things (IoT), Blockchain, 5G networks and machine learning, which are the basis
for the formation of artificial intelligence.
Machine learning is a concept that a computer program can learn without human intervention and
adapt to different situations with new data. Machine learning includes algorithms that learn rules
or patterns from the data in order to achieve the goal of minimizing a prediction error (Jansen,
2020, p.1). Algorithms represent a set of steps or rules designed to achieve a goal. Algorithmic
trading is based on computer programs that execute algorithms to automate some or all elements
of a trading strategy (Jansen, 2020, p.1). Machine learning keeps a computer's built-in algorithms
up to date regardless of worldwide changes. Machine learning algorithms can also work on large
amounts of historical data to determine which ads are performing best on which people and at what
stage of the purchasing process (Pearson, 2019). On the other hand, the decisive questions for
machine learning are: How can it create systems that automatically evolve with experience? Can
it enable computers to decide for themselves which computational architectures and algorithms
are most effective at manipulating data to achieve a specific result (Sterne, 2017)?
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Deep learning offered many of the latest advances in artificial intelligence engagements, such as
the ability of computers to see what or whose ability in an image or video, and ability. (Bernard &
Ward, 2019). This technology has given us the ability to understand and reproduce content in a
text or a user's speech that we experience in chatbots when shopping on a website called natural
language processing.
The Internet of Things is a dynamic network of physical and virtual objects that includes embedded
technologies for communication, intelligent thinking, and interaction with their environment. The
basic idea is that RFID chips can be found anywhere with multiple networks, which can be handled
separately, such as sensors and cell phones. They can communicate with each other autonomously
and work together to achieve a common goal. As a result, it will bring the human factor to the
background more and more using the internet, while the objects come to the fore. Far-reaching
development will create revolutionary business models for companies of size in a wide variety of
industries. On the other hand, on the other hand, it will become more important to integrate
traditional products into a service-based business model so that the written machines can organize
their own maintenance.
Basic Applications of Artificial Intelligence in Retail Industry
Although most of the AI applications for retailers have gone through more experience, its
contribution to physical stores has the potential to change the department significantly. According
to the 2017 PWC report, three areas where AI has the greatest potential in Retail applications
(PWC, 2017, p.15):
• Personalized design and production.
• Forecasting customer demand – For example, retailers are starting to use deep learning to
anticipate their orders.
• Inventory and loading management.
AI uses this data to predict future purchasing behavior of customers as it collects data points that
help understand how the target audience uses the product and interacts with the brand. Based on
these data, it can be predicted which customer is more loyal to the business or who is most likely
to leave the business. By analyzing historical data, customers' reaction to current trends or
seasonal-periodic events can be predicted in advance. With these capabilities, the demand forecasts
of marketing teams for popular products will improve, unprofitable customers will be identified
and effective strategies can be developed for all of these. (Oh & Polidan, 2018, p.33).
In order to remain competitive in retailing, price, logistics and transportation as well as the product
range are decisive. The smart, customer-oriented product range offers customers an attractive
shopping experience. The requested product must be available and placed in the right quantity and
at the right price where the customer is looking. In this context, computer systems using artificial
intelligence processes can quickly capture complex relationships and make decisions, as well as
evaluate and optimize the current situation. For example, product ranges can be optimally and
dynamically adapted through pattern recognition from a large number of data and determination
of the causality between them (for example, customers' purchasing behavior and external
influences such as events, weather and trends). In addition, by capturing the effects and
consequences of a product-related decision (color, size, style, etc.), the AI system can create better
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models for future decisions and use predictive analysis, such as time series analysis, to make
increasingly better predictions about future product line decisions based on historical data.
Personalization
Personalization is defined as “continually tailoring the shopping experience to individual
customers using a combination of first-party customer data a company collects from its customers
or third-party customer data collected by external organizations that do not have original data
sources” (BCG, 2019, p.5). Thanks to personalized communication efforts, sales volume increases
and new customers are attracted. According to research by BCG, when the shopping experience is
highly personalized, customers are 110% more likely to add extra items to their baskets and 40%
more likely to spend than they intended (BCG, 2019, p. 5).
Artificial intelligence solutions use personalized data to gather insights about similarities in
customer preferences by collecting online and offline data about customers. Artificial intelligence
can be used to find patterns in customer behavior by pulling this information from clickstream
data, consumer purchase history, demographic data, and preferences that lead to the best product
recommendations for each consumer. Intelligent image processing solutions can increase the sales
success of retail stores and products. For example, smart systems are placed on digital screens in
the sales area. With the help of image records used to analyze and evaluate various parameters
(exposure, time to look at specific shelves, duration and mood of the decision-making process for
purchasing), advertising and interaction with customers can be customized (BMWI, 2020, p.14).
Therefore, it is also possible to provide personalized offers or similar products to positively
influence the purchasing decision. By connecting several devices, they learn from each other as
well, optimizing customer experience and sales effectiveness. The personalization application
based on integrated devices allows retailers to create offers, incentives and a positive shopping
experience that appeal to the target audience. However, sensors can identify customers using
mobile applications in the store and highlight the products that these customers may be interested
in based on their purchasing history (Deloitte, 2020, p.9).
AI Generated Content
Although the science of artificial intelligence has not reached the level of writing an opinion paper
yet, with the support of artificial intelligence, it can create a valuable resonant content that will
help attract customers to the site. Artificial intelligence content programs can select principles from
a data set for a specific purpose and organize a 'human voice' article (Seligman, 2017, p.21). So
artificial intelligence can yet write data content. Its main goal at this point is to attract audiences
to the site.
Based on machine learning, this application feeds on online data to provide automated content
generation, which is very helpful for formatting notification-based content or product descriptions.
Artificial intelligence is able to choose the most compelling news headline, evaluate the words that
increase traffic flow, and provide a future projection about this data (Seligman, 2017).
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Retail Service Robots
Although technology constantly affects customer service experiences, humanoid robots are
considered as the most significant developments in the service area (Mende et al., 2019, p.536).
Interactive humanoid robots at different stages of the retail value chain can deliver a unique
customer experience. On the basis of increasing customer satisfaction, minimizing negative
experiences in the store, zero-defect logistics, product collection and delivery, and customer path
observation and analysis can play a game-changer role in each of these areas of operation (Mondal,
2017, p.1). Service robots are defined as “system-based autonomous and adaptable interfaces that
interact, communicate and deliver service to an organization's customers.” (Wirtz et al., 2018, s.
4). This new competitive technology aims to improve the service experience of companies by
establishing more positive interactions with their customers. Meets, provides product information
and even guides customers, so that more and more accurate information can be collected by
communicating face-to-face with customers. According to the International Federation of Robotics
World Robotics 2019 Service Robots report, sales of public relations robots in 2018 were 53%
compared to 2017. Increased and an estimated 7,000 units were sold (IFR, 2019). Between 2019
and 2021, about 40,500 units will be sold, representing a 37% compound annual growth rate (IFR,
2019).
The most common use of robots in retail was behind the scenes, to increase efficiency in inventory
management by automating routine and repetitive processes in warehouse and logistics activities,
and thus to turn towards more valuable businesses by saving costs. Service is to use it as a data
collector in a complex network of connected devices, objects and sensors that collects
comprehensive data analyzed in the cloud or with edge computing (Forgan, 2020). The sensor
attributes try to analyze the number of customers, tracking, behavior, attention span and emotions.
On the other hand, customers want the way of the store, the things they want to discover in the
store, customization and personalization, when they want to shop, and their products under their
own control (Kaur et al., 2020, p.2). The customer scoring system detects unsatisfied customers
and utilizes their feedback to fix the problems. These technologies are based on automation, which
can be seen as a physical substitute for human labor in a broader sense.
Retailers use virtual reality robots to capture the attention of consumers and provide an immersive
and quality experience. At this point, IKEA offers its customers catalogs supported with
augmented reality and innovations that make it easier for customers to get ideas without purchasing
by placing products in 3D model rooms. (Mondal, 2017, p.4). Another example is Lowe's
Innovation Labs (lowesinnovationlabs.com), which uses a humanoid SR "Lowebot" to help
employees track inventory and help customers find products in the store (Pantano, 2020 p.16). Yet
for now, service robots are not adequately skilled enough in interacting with humans and
navigating hotels, restaurants, and airports (Ivanov, 2019, p.). However, robots weren't advanced
enough to perform many of the tasks they wanted them to do. Recently developed Emovu software
track and examine shoppers' emotions and loyalty levels as they pass through a store (Mondal,
2017, p.4).
Chatbots
Chatbot technology is a part of artificial intelligence that provides human-machine interaction
based on natural language. Chatbots are defined by Shawar and Atwell as "Chatbots are computer
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programs that interact with users using natural languages" (Shawar & Atwell, 2007, p. 29).
Chatbots conduct a conversation in natural language through auditory or textual methods,
understand the purpose of the user and send responses according to the organization's business
rules and data (Spychalska, 2019, s. 256-257), learn by imitating human behavior, and develop
communication skills with repetitive experiences. Chatbots are advantageous for retailers in terms
of customer service (about 95%), sales / marketing (about 55%) and order processing (about 48%)
(Mindbrowser, 2017).
A chatbot can be developed by a development team or using a platform. If an in-house chatbot is
developed, several criteria should be considered. For example, customers' needs should be
included in the development of the architecture, process model for development, functions,
implementation, testing, and related runtime environment. Will the chatbot be implemented on the
company's home page or should the chatbot interact with customers through a messenger service
application such as Facebook Messenger? Companies have to deal with these questions
thematically in the development process. Platforms on the Internet offer an alternative to in-house
development. These provide all the resources and services needed to build a chatbot such as
database, software, natural language processing, and other features.
AI-based chatbots provide a more efficient customer experience, improve search, send
notifications about new products, and recommend products that are similar to customers'
preferences. It represents a new way for brands, businesses, and publishers to interact with users
without the need to download any other custom app they need to be familiar with, or it is regularly
configured and updated as a pre-installed messaging app is used (Koumaras et al., 2018, p.1).
Therefore, it provides lower costs in developing communication channels in electronic retailing.
The most important thing here is that chatbots help to communicate directly with customers. With
the use of chatbots, companies that aim to deliver effective and precise information to end users
and want to avoid errors caused by employees' repeated acquisition of information achieve exactly
this goal. The current problem is to improve understanding between man and machine. While the
chatbot improves the knowledge of how to personalize a message and improve its own protocols
and responses (Spychalska, 2019, p. 256-257), typos or neglected questions from customers can
lead to error messages. Additionally, chatbots will not replace full-fledged customer service in the
near future, but instead will continue to improve the customer experience as a kind of additional
service to digital services.
Augumented Reality-AR / Virtual Reality-VR
Augmented reality and virtual reality are called consumer-facing technologies because they are
technologies and / or devices that the consumer interacts and experiences directly while in the
physical store or while browsing the online store (Boardman & Henninger, 2020). Providing an
optimal shopping experience is generally one of the main goals of a digital retailer. Consumers say
they do not have as rich experience with e-retail as they do with physical stores that include
versatile interactions with products, stores, and salespeople (Alcañiz, 2019). Augmented reality
technology using devices such as smartphones or tablets, wearable devices such as headsets,
projectors or fixed interactive displays enables consumers to interact with virtual products in an
innovative way (Bonetti et al., 2018).
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Through interactive technologies and digital simulative technologies such as Augmented Reality
technology, online retail establishes a positive connection psychologically by shaping the brand
and customer relationship. The information obtained with the help of technology is scripted and
placed in the message content to be used in communication and interaction is provided.
Virtual reality is a technology that enables users to interact with the objects in this environment by
making the 3D images designed on the computer feel like they are in the real environment with
interconnected technological devices. In the future, in-store robots will serve customers, as well as
moving trial booths to virtual reality glasses, and even touch screen digitized store environments
where customers can track on smartphones will change retailing. Nike launched an artificial
intelligence-based system in 2017 that allows customers to design their own sneakers using
Augmented Reality and projection methods (Moreno 2019). After collecting data from customers'
past preferences, it was developed with machine learning algorithms to differentiate product design
and influence customers by sending them special product offers, campaigns and messages, and
increase loyalty.
Dynamic Pricing
Thanks to the use of technology such as artificial intelligence and face recognition, the retailers
grow the profit-making customer segment by offering personalized prices and promotions by
recognizing the customer, and develops its focus in accordance with this profit-return rate rating
input. Dynamic pricing algorithms enable retailers to determine how much consumers will pay for
a particular product and change prices in real time by analyzing competitive product and store
prices, consumer behavior, location, time and seasonal factors in line with ever-changing market
conditions. This would also affect individual prices per customer, depending on interests or other
factors. Scenarios where such pricing is possible can be considered. Pricing strategies can be
adapted to temporary states of mind ("good / bad mood", sadness, stress ...), especially if facial
recognition continues to improve through AI-based programs (BVDW, 2018).
Dynamic pricing is a pricing strategy that requires frequent changes to competitors. Discounts are
one way to increase sales; the problem is that customers who pay full price pay less, which means
less profit. Dynamic pricing solves this problem by sending discounts to customers who need it to
make a purchasing decision using machine learning. Machine learning creates a trend pattern that
shows a customer needs a quote to transform and is likely to transform without the need for a
quote. In this way, sales can be increased before profit margins are lowered too much and thus
profits can be maximized.
Logistics, Shipping and Delivery Management
Purchasing behaviors are no longer driven via mobile devices or taken in a fixed store area, so
logistics in the sales process is becoming increasingly relevant due to digitalization. Here, the use
of artificial intelligence can develop a strong leverage effect as it reduces shipping costs through
intelligent learning systems.
Options such as driverless vehicles that emerged as a result of artificial intelligence, robots used
in storage and shelves, and smart route planning both minimize the errors that may occur in the
logistics process and provide convenience. Amazon has taken the important step in using drones
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in retail, operating drones and is following drone laws around the world to bring drone deliveries
into service in the near future (Shankar, 2018). Thanks to artificial intelligence algorithms, a
change that may occur at any stage of the supply chain related to product features can be closely
monitored and intervened, and all logistics operations can be improved in this way. Sellers can
post their shipments on a portal, and the AI sets a price for the shipment that corresponds to the
actual price of the shipping day. In this way, price determining factors such as weather and traffic
can be estimated more optimally and thus a price compatible with the market can be determined.
Personnel Planning
Retailers, customer buying behavior, weather, upcoming events, etc. They can use artificial
intelligence technologies for smart personnel planning by calculating personnel requirements
based on external effects such as, and creating shift schedules accordingly. This prevents more
employees from being over-commissioned, resulting in higher costs or not enough workers in the
field. As a result, matters such as customer service or delivery are best handled, can increase
rational staffing and efficiency.
Conclusion
Artificial intelligence is changing relationships with retailers by helping shoppers and consumers
make decisions. First of all, AI technology provides more accurate information about customers
and their needs in retail, which improves recommendations, increases the relevance of search
results, or is used in personalized service. Soon, robots will go further than tracking changes in
inventory level and checking price changes to ensure accuracy and reliability. (Forgan, 2020).
Chatbots, driverless cars, and networked machines in digital factories give us a glimpse of what
our future will look like. The use of artificial intelligence offers companies many advantages, such
as higher efficiency, less repetitive tasks, and better customer service. However, if it falls into the
wrong hands, potential dangers can soon have more severe consequences for society than the great
benefits. The ubiquitous network is classified against malicious attacks or technical malfunctions,
which can lead to widespread malfunctions and huge losses. As responsibility for actions is
transferred from people, companies are also faced with new responsibility. The fundamental
question for the success of artificial intelligence in the retail industry will ultimately be for what
application areas it will be used for. At its most fundamental, AI is used by retailers and brands to
achieve a more personal, efficient and faster level of service for customers.
Even medium-sized and small companies (SMEs) will be forced to use artificial intelligence
systems within the scope of their possibilities and business models in order to survive in the
market. Currently, AI is driven primarily by very large, multinational players. It is important to
constantly build up knowledge and deal with new possibilities, especially due to the lack of
knowledge and know-how transfer and increasingly rapidly emerging opportunities. Because, on
the other hand, there is almost no concrete application knowledge.
Inefficiencies caused by the inability to adapt to the changing competitive environment leave
traditional retailers vulnerable to the forces of new electronic retailers. In order to maintain
competitiveness and to continue in the ever-changing market where customer needs and
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expectations differ, retailers need to be leaner, more flexible, more agile and adapt to new
technologies rapidly and renew their retail processes.
Implications for Practice and Society
At the beginning of the research on artificial intelligence technology, machines were developed to
imitate human actions. It is obvious that it is difficult to build robots that "think" without fully
understanding human thought. According to the findings, AI will be superior to humans in many
fields of activity in the near future, including cross-language translation, writing high school
essays, driving trucks, retail industry, writing bestsellers, and working as a surgeon (King, 2019).
Therefore, the development of artificial intelligence now includes not only information
technologies, but also sociology, neurology, psychology, and even philosophy. Artificial
intelligence technology must be programmed into the DNA of all ethical self-learning algorithms
to meet the ethical demands of society.
The main benefits of AI technology for society today are that it helps improve healthcare, make
cars and other modes of transport safer, manage the global economy, and deliver customized,
cheaper and more durable products and services to the market. Access to information as well as
general and vocational education can be facilitated through the use of pedestrian intelligence - in
terms of distance education and further education, this aspect is already of particular importance
in the context of the Covid 19 outbreak. Artificial intelligence can contribute to job safety, for
example by using robots for dangerous work steps, or it can also be used to assist elderly patients
or surgeons. Discussions on the political use of artificial intelligence often revolve around negative
effects on political rights and implications for society itself. Over time, the economy and society
will be secured for the protection of rights through digital change. However, in order to take full
advantage of the social benefits of the described artificial intelligence systems, we must first not
trust this technology.
As industries using artificial intelligence grow and evolve, new employment opportunities will be
created for society and business lines will need to be redefined. Even today, so-called "weak" AI
applications can perform specific tasks such as text recognition. In the future, "powerful" artificial
intelligence applications will bring huge benefits by being able to control autonomous vehicles,
make more accurate weather forecasts, diagnose diseases, perform financial transactions, or serve
the community by operating and monitoring industrial machines.
In today's era of automation, societies use algorithms to make complex decisions based on a data
set that humans cannot grasp. In the field of autonomous driving or medicine, critical decisionmaking areas are driven by machines in a very short time, and some of them produce questionable
results. However, the question arises of how decisions that are automatically generated are
handled, for example when it comes to life and death, and how to ensure compliance with the law,
ethical and moral standards. The study conducted by Gao et al. Using social listening method to
evaluate the perception and attitudes of the public on artificial intelligence in 2020 concluded that
social events can easily attract the attention of the public to artificial intelligence used in the field
of medicine, and that older adults, men and people living in richer regions are more interested in
this situation. (Gao et.al, 2020). Again, according to the study in question, most of the people's
attitudes towards the use of artificial intelligence in the medical field are positive and they believe
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that their doctors working with artificial intelligence algorithms will replace human doctors wholly
or partially.
In the field of mobility, high expectations are placed on artificial intelligence applications in the
society. Self-driving cars should eliminate human error as the main cause of accidents, and
artificial intelligence in traffic control systems should better control the flow of traffic. Since many
traffic accidents are the result of human error, it is estimated that the acceptance of self-driving
cars by the society will generally cut the number of deaths in car accidents by about half, which
corresponds to approximately 40,000 each year in the USA alone (Rossi, 2016: 2). However, it is
still largely unclear what ethical principles autonomous vehicles should follow in dilemma
situations where the health and life of other road users are at stake.
Artificial intelligence offers three basic ethical interests on society: privacy and surveillance,
prejudice and discrimination, and the role of human judgment (Pazzanese, 2020). These ethical
areas are related to the concerns of AI over the society such as privacy concerns, layoffs, loss of
judgment ability as more work is transferred to more machines. Undoubtedly, the biggest concern
of society against artificial intelligence technology is the danger of losing the profession.
AI-powered software can, on the one hand, reduce cyber risk for companies through better
detection of attacks, but on the other hand, similar attacks facilitate because planning and
implementation becomes easier. The same hacker attack - or a programming error - can be
replicated on multiple computers.
To be able to use the advantages of artificial intelligence responsibly, programmers and technology
providers must ensure that the decision-making processes of algorithms are traceable. If selflearning and self-judging technologies are used in business, industry and government agencies,
they should be measured against the same standards as their human counterparts (Puljic, 2019).
As advances in artificial intelligence technology become more useful over time, mental activities
such as analysis, thinking, and decision-making will be transferred to it more (King, 2020). This
will lead to major changes in human behavior over time, and great differences will occur in
society's ability to solve problems and work with others. As a result, the problem of making AI
output methods understandable and explicit, or at least interpretable, can be overcome by using
the interdisciplinary discovery method for society; in this way, artificial intelligence will be
accessible to the society (Elhoseny, Shankar, & Abdel-Basset 2021, 16).
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